Purpose: To assess primary care providers' communication about breast cancer risk. Methods: We evaluated 86 primary care providers' communication of risk using unannounced standardized (simulated) patients. Physicians were randomly assigned to receive one of three cases: (1) moderate risk case (n ϭ 25), presenting with a breast lump and mother with postmenopausal breast cancer; (2) high-risk (maternal side) case (n ϭ 28), presenting with concern about breast cancer risk; and (3) high-risk (paternal side) case (n ϭ 33), presenting with an unrelated problem. After the appointment, three qualitative parameters were assessed by standardized patients on a 3-point scale (3 ϭ highest satisfaction, 1 ϭ lowest): whether the physician took adequate time; acknowledged her concerns; and offered reassurance. A ssessment and communication of breast cancer risk have taken on increasing importance in primary care practice with the identification of genetic syndromes associated with high risk. 1,2 Taking a family history allows primary care providers to identify those patients who are candidates for genetic testing. Such patients may consider aggressive prevention measures such as early mammography, breast magnetic resonance imaging, chemoprevention, and prophylactic surgery. 1,3,4 Conversely, many women with a family history of breast cancer have risks that are either equivalent to average or only modestly increased. 5 For these patients, reassurance from a physician and education about risk-appropriate screening can be beneficial.
A ssessment and communication of breast cancer risk have taken on increasing importance in primary care practice with the identification of genetic syndromes associated with high risk. 1, 2 Taking a family history allows primary care providers to identify those patients who are candidates for genetic testing. Such patients may consider aggressive prevention measures such as early mammography, breast magnetic resonance imaging, chemoprevention, and prophylactic surgery. 1, 3, 4 Conversely, many women with a family history of breast cancer have risks that are either equivalent to average or only modestly increased. 5 For these patients, reassurance from a physician and education about risk-appropriate screening can be beneficial.
A few previous studies have assessed women's preferences for counseling and information related to breast cancer risk. In a telephone survey of women receiving primary care, aged 40 to 85 years, more than half were interested in information about cancer risk and cancer genetic counseling. 6 Another study found that women valued "appropriate" reassurance, based on explanations of breast cancer risk that were tailored to their understanding. 7 Among women with a first degree relative with breast cancer, the most important information needs concerned personal risk of breast cancer, risk factors for breast cancer, and early detection measures; most women felt their information and support needs were not well met by their health care providers. 8 A similar study of high-risk women found that most desired information to help them make decisions on breast cancer prevention options. 9 Physicians may have limited ability to perform risk assessment and referral. One survey of primary care providers found that they overestimated their breast cancer risk assessment skills: physicians reported high levels of confidence but about half incorrectly assigned a high-risk categorization to a low-risk case. 10 A survey of primary care physicians on breast cancer risk reduction practices reported that only 45% had referred a patient for a genetics evaluation, 11 and a study of health care professionals and medical students found that less than one quarter knew the importance of paternal family history in the evaluation for hereditary breast cancer. 12 We have previously reported on a study using unannounced standardized patients (SPs) to assess primary care providers' skill in taking family history to assess breast cancer risk. 13 An SP is a simulated patient who is trained to present to a physician with a standard clinical scenario. SPs are used for evaluation in both medical education 14 and clinical practice, 15 and SP validity, reliability, accuracy, and realism have been documented. 16, 17 With unannounced SPs, the physician, who previously consented to the study, is unaware that the patient is an SP at the time of the visit but is debriefed at a later date.
Our study used unannounced SPs representing three cases with differing family histories of breast cancer: one scenario represented an anxious patient with only modestly elevated genetic risk, whereas the two other scenarios represented patients at significantly increased genetic risk, one based on maternal family history and the other based on paternal family history. We found that most primary care physicians correctly identified the elevated risk of the SP case with strong maternal history of breast cancer. Most also determined that risk was not significantly elevated for the anxious SP case; however, about half the providers made this determination based on insufficient assessment of family history. 13 For the SP case with a strong paternal history, 18% of physicians failed to identify the increased risk, in some cases counseling the patient that paternal history was not relevant to her risk. Thus, we observed errors in collection and interpretation of family history information, but we also noted a substantial proportion of primary care providers who made an appropriate assessment of family history for each case. We concluded that the use of family history to assess breast cancer risk is feasible in primary care but may occur consistently only when a strong maternal family history is present. 13 In the current analysis, we used SP ratings to assess how well physicians addressed patient concerns about breast cancer risk. We also examined the effect of various elements of clinical encounters on physician performance, such as the length and cost of these appointments. Several studies have shown that SPs are able to judge a physician's clinical skills, including their counseling skills. 15, 16, 18, 19 SP ratings of communication skills have found to be highly correlated to those of physician observers 16, 18, 20 and SPs are recommended by the Accreditation Council for Graduate Medical Education and the American Board of Medical Specialties as the best method for evaluating counseling and communication skills. 21 In particular, SP measures of satisfaction reflect provider's skills in addressing patient's emotions 18 ; and although SPs may judge health providers more critically than actual patients, their rank ordering of physicians' ability to meet patients' needs is consistent with that of actual patients. 22 
MATERIALS AND METHODS

Participants
We invited all eligible physicians practicing in the Seattle/ King county area, based on information derived from the Washington State Medical Association directory. To be eligible, the responding physicians needed to confirm that they trained in internal medicine or family medicine, accepted new patients, saw at least 25 adult patients per week, devoted no more than 25% of clinical time to subspecialty care, and had no plans to move their practice within the next 12 months. We mailed a recruitment packet to 637 potentially eligible physicians. Of the 276 responses received (43% of letters sent), 174 physicians were eligible (63% of responses received) and 129 of those physicians consented to the study (74% of eligible). A total of 86 physicians (67% of consented) completed an SP visit and were included in the study.
Informed consent
In the recruitment materials, the subject matter of the study was defined as "primary care practice" and did not indicate that the study intended to observe breast cancer risk assessment. The consent form specified that participating physicians would be visited by an unannounced SP, sessions would be audiotaped with a concealed microphone, and visits would be fully reimbursed for billed charges. Study procedures, including the informed consent process, were approved by the University of Washington Institutional Review Board. Further details of the recruitment process are described in a previous publication. 13 
Standardized patient procedures
We developed three SP cases for the assessment of physicians' family history taking skills, with each participating physician randomly assigned to see one of the cases. In each case, the SP presented herself as someone who had recently moved to the area. She had a presenting health concern and sought to establish care with a primary care physician. Each SP was at the age of 30 years, European-American, and of average height and weight. All other personal characteristics and risk factors were chosen to create a neutral and unexceptional presentation, which would differ as little as possible across SP cases. For all cases, the SPs were trained to ask about personal breast cancer risk and the option of genetic testing if the physician did not introduce these topics.
Each of the 86 physicians who participated in the study was randomly assigned to one of three SP cases. We developed detailed descriptions for each SP case and trained lay people to portray them, based on the published methods. 23 A total of seven women portrayed the three cases. For each appointment with a physician participant, the woman portraying the SP was assigned a fictitious surname. On the day of the appointment, she registered with the clinic, completed any medical history forms per a detailed protocol, and indicated she would self-pay for the appointment. During the physician session, she audiotaped the session using a concealed microphone and followed the protocol prescribed for the SP case. Immediately after the session, the SP filled out a postsession checklist containing several questions about the doctor-patient interaction. Further details of the SP procedures are described in a previous publication. 13 Descriptions of the three SP cases are as follows:
Standardized patient cases
SP Case 1 (moderate risk): A 33-year-old woman seeks evaluation because she has felt a lump in her breast, although the lump is no longer present (Fig. 1) . The SPs portraying Case 1 were trained to give a very specific and consistent description of the transient lump that is consistent with a noncancerous, hormonally induced cyst, coinciding with menstruation. The family history of cancer consists of a mother who had breast cancer at the age of 60 years and a paternal great aunt who had breast cancer at the age of 80 years. The patient expresses anxiety about her own risk for breast cancer because her mother had a very difficult experience with the disease. For this case, the physician was expected to evaluate the lump, take sufficient family history to determine that the patient was not at significantly elevated risk for breast cancer, and to reassure the patient regarding her concerns about genetic breast cancer risk. SP Case 1 has a breast cancer risk estimated between 9.3% by the age of 79 years according to the Claus model 5 and 19.2% by the age of 90 years according to the Gail model. 24 The probability of a BRCA1 or 2 mutation in the patient by the BRCAPRO risk calculation model 25, 26 is only 0.2%, which is too low to consider her a candidate for genetic testing. 27 
SP Case 2 (high risk-maternal):
A 36-year-old woman seeks care for concerns about breast cancer risk because her sister was recently diagnosed with breast cancer at the age of 34 years ( Fig.  2) . Her mother and maternal aunt also had breast cancer, both diagnosed at the age of 40 years. However, the SP does not volunteer this additional family history information unless requested. Physicians were expected to take her family history, realize she is at significantly increased risk, and develop a plan for management of her breast cancer risk, which should include discussion of breast screening and either referral for genetics or some other high-risk evaluation or discussion of another primary care appointment for this purpose. The family of SP Case 2 is a candidate BRCA1/2 genetic testing, with a BRCAPRO mutation probability 25, 26 of 27%, and the optimal strategy would be to test her affected sister first. 27 This SPs breast cancer risk is estimated to be between 31.2% by the age of 90 years and 37.9% by the age of 79 years according to the Gail and Claus models. 5, 24 SP Case 3: (high risk-paternal): A 36-year-old woman seeks care to renew a prescription for recurring stress-related migraine headaches (Fig. 3) . She volunteers that she has been stressed lately because of moving away from her 48-year-old sister with a recent diagnosis of breast cancer. She has a strong family history of early onset breast cancer and ovarian cancer in paternal relatives but that information was not initially revealed. If the physician failed to ask about family history, the Case 3 SP prompted this discussion by informing the physician that she felt her recent migraines were due to stress after her sister's cancer diagnosis. Physicians were expected to follow-up on her stated cause of stress by taking her family history, identify the additional cases of breast and ovarian cancer, identify a significantly increased risk of breast cancer, and develop a plan for management of her elevated risk including breast screening and referral to genetics. However, Case 3 does not volunteer more family history information than requested. Case 3 is unaware that her risk of cancer is increased because of her strong paternal history of breast and ovarian cancer. The family of SP Case 3 should be evaluated for BRCA1/2 genetic testing due to a BRCAPRO mutation probability of at least 18.3%, and up to 37.7%, 25, 26 if her paternal grandmother's "female" cancer was ovarian cancer; the ideal testing strategy would be to recommend testing her affected sister first. 27 This SPs breast cancer risk is estimated to be between 19.1% by the age of 90 years and 31.3% by the age of 79 years according to the Gail and Claus models. 5, 24 
Standardized patient procedures
Trainers provided the women portraying the SPs with a detailed explanation of the case and worked to ensure consistency in their portrayals in terms of tone and content. Specific protocols were designed and implemented for every step of the visit including appointment setting by phone, completing the medical history form, and audio recording procedures. In addition to extensive role playing in the group, four quality assurance measures were implemented: each woman completed (1) a simulated visit with Burke or Pinsky, and (2) an unannounced visit to a medical resident in Internal Medicine; in addition, (3) SPs were debriefed after each visit, and (4) audio tapes of SP visit were reviewed and critiqued throughout the study.
At the conclusion of the study, a mailing to participating physicians announced completion of the study and asked physicians to complete a brief detection questionnaire; 57 physicians (66.3%) returned the questionnaire. Two physicians suspected the identity of the SP; however, having misidentified the presenting complaint, they incorrectly identified which patient was an SP. Their data were included in the analysis. A second mailing identified the SP case for each physician.
Measures
The main outcomes of the study reported here were SP satisfaction, time spent with patient in the session, and cost of session. The SP satisfaction score was calculated as the mean response to the three satisfaction questions on the postsession checklist: (1) the physician took adequate time to address my concerns, (2) the physician acknowledged my concerns about the possibility of developing cancer, and (3) the physician offered me reassurance in terms of my concern about cancer. The three possible responses were 3 ϭ the highest possible score (done), 2 ϭ the middle score (partially done), and 1 ϭ the lowest possible score (not done). To determine the underlying relationships among these items, we performed a principal components analysis with varimax rotation. One single factor emerged from the analyses, with all three items loading strongly onto the single factor (factor loadings were 0.82, 0.81, and 0.80, respectively). Therefore, we averaged the scores for the three questions to form a single SP session satisfaction score, used in subsequent analyses. We measured the length of time the phy- sician spent with the patient using audiotaped time, in minutes. We measured the cost of the session using the billing information sent by the physician's office in US dollars. The SPs were not aware of the billed amount when completing their satisfaction rating.
As described in our previous publication, 13 transcripts of clinic visits were used to code physician assessment of risk for each SP visit into one of the four risk categories: (1) no increased risk, (2) slightly increased risk, (3) significantly increased risk, and (4) increased risk but degree not specified. We considered the risk classification "significantly increased risk" incorrect for SP Case 1 (moderate risk); "no increased risk" was considered acceptable for this case because the Claus model calculation of a lifetime risk of 9.3% is not distinguishable from average risk. One of the 25 physicians incorrectly estimated risk for SP Case 1. We considered the risk classification of "no increased risk" or "slightly increased risk" incorrect for SP Cases 2 (high risk-maternal) and 3 (high risk-paternal). Only one of the 28 physicians incorrectly assessed SP Case 2 risk but 6 of the 33 physicians (18%) incorrectly assessed risk for SP Case 3.
Statistical methods
Analysis of variance was used to compare SP ratings of the three types of sessions with respect to the time spent, cost of sessions, and SP satisfaction scores. For SP satisfactions scores related to sex and specialty, we combined data from individual SP cases due to no findings of significant differences across cases. Independent sample t test was used to determine whether SP satisfaction, cost of sessions, or length of sessions differed by sex and medical specialty. The statistical package used was SPSS Version 9.0. The significance level was set at P ϭ 0.05. We did not correct for multiple comparisons, because there were only three main comparisons performed with analysis of variance, all three primary hypotheses of the analysis.
RESULTS
The data in this analysis derived from SP visits with 86 physicians who consented to participate in the study and completed a baseline session with a SP. Of the 86 physicians, 52 (60%) had training in Internal Medicine and 34 (40%) had training in Family Medicine; 54 physicians (63%) were men and 32 (37%) were women. Table 1 presents the level of satisfaction reported by SPs on the postsession checklist. For Case 1 (moderate risk), the majority of SPs felt that the physicians had taken adequate time, had acknowledged concerns about the possibility of developing cancer, and had offered reassurance on her concerns about cancer. In Case 2 (high risk-maternal), the majority of SPs felt Values are given in N (%) and mean (SD) unless or otherwise specified. a SP satisfaction score was calculated as the mean response to the three satisfaction questions. Range ϭ 1 (not done) to 3 (done). b Significant difference among session types by analysis of variance.
that the physician took adequate time, but they were less satisfied with the physician's acknowledgment of her concerns and with the physician's provision of reassurance. For Case 3 (high risk-paternal), the SPs reported the lowest levels of satisfaction on all the three questions. The overall SP satisfaction level followed the same trend as responses to the individual questions, with a higher mean for Case 1 (2.92) than for Case 2 (2.42) or Case 3 (2.25). These mean values were significantly different (F ϭ 9.9; df ϭ 2.83, P Ͻ 0.0001), and post hoc analyses indicated that Case 1 ratings significantly differed from the other two sessions' ratings.
To address the concern that reassurance might be an unrealistic outcome when a physician advises a patient about a high risk for breast cancer, we sought to determine whether SPs representing high-risk cases are more likely to be reassured when physicians give an erroneously low-risk assessment. Such an analysis was not possible for SP Case 2 (high risk-maternal) because only 1 of 28 physicians (4%) provided an erroneously low-risk estimate. However, for SP Case 3 (high riskpaternal), an erroneously low-risk assessment was provided by 6 of the 33 physicians (18%). 13 Our analysis indicated that physicians who gave SP Case 3 an erroneously low-risk assessment were perceived as more reassuring than those who provided the correct risk assessment, but the difference was not statistically significant (mean answer to Question 3 ϭ 2.67 vs. 2.19, respectively, P ϭ 0.187). However, a post hoc sample size calculation, to determine the number of participants needed for a significant difference at this effect size, indicated that we needed at least 15 participants in each group to observe the difference at a 95% confidence interval.
The characteristics of the clinic sessions are also presented in Table 1 . There was a wide range in the amount of time spent with each of the three SPs. The sessions with Case 1 (moderate risk) and Case 3 (high risk-paternal) were, on average, 10 minutes shorter than the sessions with Case 2 (high riskmaternal) (F ϭ 8.7; df ϭ 2.83; P Ͻ 0.0001). The cost of Case 1 sessions averaged slightly higher than Case 2 and Case 3 sessions, presumably because a breast examination was performed as part of the session. However, these differences were not significant (F ϭ 0.74; df ϭ 2.81; P ϭ NS). We also noted a wide range in the billed charge for each of the cases, with the cost varying 3-to 4-fold for each SP case. The mean SP satisfaction score, length of time spent with the SP, and cost of the session did not differ by sex or primary care specialty (Table 2 ). This finding was observed both when analyzing all cases together ( Table 2 ) and each of the three cases individually (data not shown).
DISCUSSION
Each SP case in our study posed a different challenge to primary care physicians. In Case 1 (moderate risk), physicians were expected to determine that the patient was not at significant genetic risk, based on the lack of strong family history, and to provide reassurance. In Case 2 (high risk-maternal), physicians were expected to take the patient's family history, to acknowledge her substantially increased risk, and to develop a plan for further work-up or management of her risk. In Case 3 (high risk-paternal), physicians were expected to follow-up on the information provided by the patient about her sister's cancer, to ascertain the strong paternal family history of breast and ovarian cancer, to acknowledge her substantially increased risk, and to develop a plan for further work-up or management of her risk.
For Case 1 (moderate risk), we have previously reported that most physicians correctly assessed risk level for the SP with only moderately elevated risk, even though almost half of those who saw this case failed to obtain a complete family history. 13 Because this omission did not change the breast cancer risk for Case 1, the risk discussion was therefore appropriate to the actual risk for the case. Our data presented here indicate that SP rating of satisfaction was highest for Case 1. We speculate that primary care physicians may find it easier to provide reassurance when the patient has only moderately increased risk than when patients are at high risk. Primary care physicians may also have felt most confident with Case 1 because similar patients are seen frequently in primary care practice.
We also hypothesized that risk assessment for Case 2 (high risk-maternal) would be relatively easy for physicians because of her straightforward presentation; as expected, nearly all physicians who saw Case 2 correctly identified her high risk. 13 However, SPs expressed lower levels of satisfaction than in Case 1. Physicians took the most time with Case 2, averaging 30 minutes per session, but in 32% of sessions, the SP left feeling that the physician had not taken enough time. In addition, at least half of Case 2 SPs were somewhat or completely unsatisfied with the physician's acknowledgment of her concerns and with the reassurance provided. We suspect that these reactions may reflect physicians' lack of confidence in counseling patients from families with inherited breast cancer risk, and perhaps a lack of knowledge of the effectiveness of surveillance and risk-reduction strategies for BRCA1/2 mutation carriers. Although reassurance may be an unrealistic goal for an initial visit in which a patient's high risk of breast cancer is confirmed, physicians also failed to address other salient patient needs.
Satisfaction was also lower for Case 3 (high risk-paternal). This case posed several challenges for the physician, including the need to elicit the reason for the patient's stress; collection of a complete cancer family history, including the father's side of the family; accurate assessment of the patient's risk; and supportive counseling about the patient's increased risk for both breast and ovarian cancer. We previously reported that only 45% of physicians who saw SP Case 3 took sufficient family (14) 24 (10) 24 (11) 22 (13) Values are given in N (%) and mean (SD) unless or otherwise specified. a No statistically significant differences found by independent t tests; results were unchanged when SP cases were analyzed separately. 13 The low SP satisfaction scores indicate that physicians also failed to address the patient's counseling needs: only 39% of Case 3 SPs felt that the physician acknowledged their concerns, whereas 51% felt that reassurance was either not provided or only partially provided. As with SP Case 2 (high risk-maternal), reassurance may not be a realistic goal for this patient. In keeping with this possibility, our data suggest that the reassurance score was higher when an erroneously low-risk estimate was given, although we did not have the statistical power to confirm this difference. We conclude that for this SP Case, as for SP Case 2, the more important indicator of communications problems was SP scoring indicating that physicians failed to acknowledge the patient's concerns. We found that the amount of time the physician spent with patients was not correlated with the overall satisfaction with the session. Our findings are consistent with that of Cape 28 that consultations in which patients were more satisfied seemed to the patients to have lasted longer, although they were not actually longer. We infer that the quality of the interaction is more important than the quantity of time spent on the interaction.
We found a wide range of billed charges for each SP case. This finding may be due in part to the various settings in which our participants worked, including solo practice, group practice, multispecialty group practice, and outpatient clinic affiliated with a hospital. In addition, several different Current Procedural Terminology (CPT) codes were used to bill for each of the SP cases, and even within one institution, each CPT code is associated with different billing rates. These findings are consistent with variation in physician billing that has been observed in other outpatient settings. 29, 30 A limitation of our study is that we used SP ratings to evaluate patient satisfaction with physician counseling, including whether physicians spent an adequate amount of time with the patient, acknowledged her concerns, and offered reassurance. We cannot rule out the possibility that actual patients would have evaluated the physicians differently from the SPs in our study. In addition, this is the first study to our knowledge that has used SPs to evaluate physician communication about breast cancer risk with patients at high risk. However, a large body of data suggest that SPs are reliable judges of physicians' counseling and communication skills. 16,18 -22 Although a substantial proportion of the SPs expressed dissatisfaction with one or more of the components of their interaction, it is important to note that many primary care physicians did well. SPs rated 52% to 92% of physicians as taking adequate time to address the patient's concerns, 39% to 96% acknowledged the patient's concerns about cancer risk, and 46% to 88% offered reassurance. These data suggest that effective counseling about genetic risk is possible in primary care, even when the physician has identified the patient as having a significantly increased risk. However, our data also suggest that there is considerable room for improvement.
Previous efforts in primary care physician education in cancer genetics have resulted in improvements in providers' confidence levels and the risk assessment skills. A randomized trial of an educational intervention in England resulted in higher levels of confidence about family history collection and cancer risk assessment. 10 Another such intervention in Australia resulted in higher physician confidence levels in managing hereditary cancer, a higher number of referrals to genetics clinics, and a higher percentage of appropriate referrals. 31 Also, patients referred from physicians receiving the intervention had lower cancer worry scores, 31 suggesting that reassurance may be a realistic goal in this setting. In addition, a randomized trial of an information pack found significant improvement in the proportion of primary care providers making correct referral decisions. 32 Many primary care physicians may be unprepared or uneasy addressing the issues raised by complex genetic risk scenarios, particularly in a time-constrained practice. Our results suggest that many primary care physicians might benefit from additional training in the assessment and communication of inherited breast cancer risk.
